Introduction
For one week in September 2000 the pumps ran dry in filling stations across the UK. Motorists were unsure when they would be able to refill their vehicles and journeys by car that would previously have been taken for granted were scrutinised and assessed in terms of their necessity and efficiency. A national opinion poll found that 29 per cent of the GB population with a car available to them said they ran so low on petrol they had to stop using their car (ICMa, 2000) .
Cars are a central part of most people's lifestyles in the UK and it is not surprising that the public react with caution to transport policies that could restrict use of their cars. Opportunities to explore the response in practice of car users when use of their cars is compromised are rare. The fuel crisis presented such an opportunity on an unprecedented scale.
This chapter describes the results of a mailback questionnaire survey of car users undertaken immediately after the fuel crisis. It starts by briefly summarising what is known about car user behaviour and what further understanding might be gained from a survey at the time of the fuel crisis. There are then some details of the design and distribution of the survey. Chapter 11 (Lyons and Beecroft, 2002 ) has a detailed account of how the survey was conducted. The chapter then explains how the survey information was processed into a form amenable to analysis and describes the sample of responses received. The main part of the chapter describes the results of the survey. The interpretation and implications of the results are discussed before the chapter concludes with recommendations on policies to reduce car use.
Car Dependence
Increasing car use leads to congestion, delays, pollution, accidents, higher costs as well as reduced opportunities for those without access to a car. The need to develop more sustainable patterns of mobility, whilst not compromising economic prosperity and the choices available to individuals, continues to be a goal for policy-makers both in the UK and many other countries. The UK government's ten year plan for Transport (DETR, 2000) aims to increase the share of travel undertaken by alternatives to the car, whilst recognising that there will continue to be a growth in travel demand and car ownership.
A report on car dependence noted that:
At the time of first purchase, the car may be seen as a luxury. However, once bought, it encourages changes in behaviour and circumstances which in effect turn it into a necessity. Car dependence grows, rather than simply existing. (Goodwin, 1995) Nevertheless, it is considered that about 20 per cent of car trips are marginal and could easily be undertaken by other means. The report suggests that:
In order to target policies effectively, further research will be needed to identify the characteristics of the trips in ... more detail.
Examining the behaviour of car users during the fuel crisis should be able to shed light on the car trips that are most amenable to change and what might be done in policy terms to bring about sustained change to these trips. It should also deepen our understanding of the constraints and difficulties of bringing about change to the other 80 per cent of trips made by car.
It is increasingly recognised by those seeking to understand and predict travel behaviour that travel needs to be viewed in the context of the activities that people pursue. Bhat and Koppelman (2000) have found that studies of travel behaviour taking an activity-centred approach have given an insight into people's routines, household interactions and constraints, and the effects of these on travel. Such studies have usually focussed on specific groups of the population or specific circumstances, and have rarely been able to examine what happens when a major intervention occurs. The fuel crisis provided the opportunity to better understand the ways car users prioritise their activities/trips and reorganise them when they are unable to follow their intended routine.
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Car User Survey
Chapter 11 explains the choice of survey method and provides a detailed account of how the survey was conducted. In short, there was a need to capture details of changes to behaviour that occurred during the fuel crisis very quickly before memories faded. Given the absence of any advance warning of the fuel crisis (and hence the lack of any survey planning) a method was required that would yield a large number of responses in a short space of time without the use of a trained survey team. A selfcompletion questionnaire was used for the survey as it met these criteria as well as enabling detailed accounts of behaviour to be recorded by respondents.
The fuel crisis affected all forms of transport (for example, public transport experienced overcrowding and service cancellations due to drivers not being able to get to work). The aim of the survey, however, was to find out how car users changed their travel behaviour as a result of the fuel shortage. Car use involves those who drive and those who are passengers and includes people who have access to a car at home and those who use pool cars, hire cars or get lifts. The questionnaire was designed to obtain details about all these types of car use. (Private van use was considered in the same way as car use.)
The questionnaire sought to find out about car users' travel behaviour by asking respondents to record their usual travel behaviour and how this had been affected by the fuel crisis. An alternative approach would have been to design the questionnaire as a travel diary. Travel diaries involve subjects recording a chronological account of individual trips and activities. To have been appropriate in this situation, a 'before' survey would need to have been conducted to capture usual travel behaviour. Furthermore, travel diaries would need to have been distributed before the start of the fuel crisis so they could be completed during it. Our approach of asking about change to usual travel behaviour was believed to be appropriate given that the questionnaires were distributed a few days after the fuel crisis. We expected that people would still be able to recollect changes made.
As well as asking for details of changes made to travel, respondents were also asked to give details of any effects the changes had on other activities and household routines. The aim was to get an understanding of the constraints on making changes and the implications of making changes on other aspects of people's lives.
The questionnaire is included at the end of Chapter 11. The main part of the questionnaire centred on four travel purposes: the journey to/from work (commuting); journeys made whilst at work (business); escorting children to/from school or pre-school (school); and grocery shopping (groceries). Table 7 .1, which is based on national transport statistics (DETR, 2001) , shows that travel for these purposes comprises a substantial proportion of all travel undertaken. Commuting, business, escort education and shopping account for 46 per cent of all car trips and 45 per cent of car travel distance. Commuting  16  20  18  19  Business  4  10  4  11  Education  6  3  3  2  Escort education  5  1  4  2  Shopping  21  13  20  13  Leisure  31  40  29  40  Other personal  and escort   18  13  21  14 a Average annual total trips by all modes = 1,046 b Average annual total distance by all modes = 6,806 miles c Average annual total trips by car = 646 d Average annual total distance by car = 5,546 miles
The questionnaire had eight sections.
 Section 1: asked for details of the respondent and their household, including age, gender, occupation, available cars and whether cars refuelled at start of fuel crisis week.  Sections 2 to 5: applied to the four travel purposes mentioned above and asked for details of usual routine, whether any change made to usual routine (including details of change made and reasons why not if no change made), whether change had been made before in last six months and whether consideration would be given to making change again in future.  Section 6: asked if other changes had been made to travel and usual routine, including any combining of trips and activities, any cancellations and postponements of trips and activities, any extra use of the phone or Internet and any seeking of public transport information.  Section 7: asked for views on eleven specific statements related to the fuel crisis (e.g. 'did the fuel crisis make you realise you use your car more than necessary').  Section 8: provided space for respondents to note any other things that they wished to say about the fuel crisis and future levels of car use, fuel tax or related issues.
A key feature of the questionnaire is that open response questions were used where respondents were invited to describe in their own words what changes they had made and why. The alternative was to have used closed response questions where respondents were asked to note which of a set of option answers applied to them. Without time to pilot the questionnaire it was not possible to identify the range of different changes to car use that were made during the fuel crisis and to establish appropriate answer options. Closed response questions would have proved vastly more manageable and straightforward in analysis terms but would have compromised the aim of capturing the full breadth of circumstance and types of change that were made.
Mailback questionnaires were distributed to the public door-to-door, in town and city centres and via petrol filling stations, primary schools and employers. They were distributed in five areas of England (Hampshire/Wiltshire, West Yorkshire, London Borough of Hillingdon, Leicester and Hertford). A total of over 10,000 mailback questionnaires were distributed. In addition to the distribution of mailback questionnaires, a duplicate version of the questionnaire was created for the web. This allowed individuals with access to the Internet from any physical location in the UK to participate in the survey. This chapter only presents results of the mailback questionnaire.
Chapter 11 has a more detailed account of the survey distribution and an analysis of the response rates achieved for different distribution methods.
Fuel Crisis Survey Sample
Overall Sample
A total of 1,659 usable responses was received. A cut off date for usable responses of 19 October (34 days after the end of the fuel crisis on 15 September) was applied. This was an attempt to minimise the inclusion of responses that would contain distorted or vague recollections of events, behaviour and attitudes during the crisis. In fact, 88 per cent of the 1,659 responses were received within 14 days of 15 September.
Data Processing
A major consequence of having many open response questions was the substantial time required to firstly transcribe the questionnaire responses and secondly process the responses and categorise them to enable quantitative analysis to be carried out. In categorising the response information in sections 2-6 a compromise had to be made between capturing the enormous variety of behavioural change that occurred and obtaining meaningful insights into the most common changes. To categorise the types of changes made to car use a master-list of 75 different codes was used. The master-list is included at the end of the chapter. The same master-list applied to each of the four travel purposes. The example below for the journey to/from work for respondent #133 illustrates the task that was involved:
Instead of taking my children to school they cycled there and back. Normally I would take them in the morning and they would bus home in the afternoon. This made it easier for me but my daughter who has a slight physical disability found cycling hard and aggravated her medical problems. (#133) This response was coded as type '64' -went directly to work instead of trip chaining. The detailed codes were also grouped into 13 higher level codes (which applied to the four travel purposes and to other travel -these are also shown on the master-list). In terms of the higher level code, #133 was coded as a type '3' trip chaining change.
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The characteristics of the sample were examined carefully to see how representative it was of the general car user population. It was not expected that the sample would be fully representative for a number of reasons. Random sampling of the car user population was not undertaken. Although different areas of the country and different places within each area were targeted the distribution will not reflect the national distribution. Of those receiving a questionnaire, certain types of individual will have been more likely to return them. There is also the likelihood that those with strong opinions on the subject of the survey will have been more likely to respond. Table 7 .3 presents characteristics of the fuel crisis sample alongside comparative figures for the general population. The figures for the general population are drawn from a variety of different sources and in some cases apply to all of the population, in other cases to car drivers and in one case to all of the population in employment.
The fuel crisis sample had a higher proportion of females and people aged between 35 and 54 than the general population of car drivers (differences are statistically significant at the 99.9 per cent level). It had more people with occupation types 1-4 than the general population in employment and fewer people with occupation types 5-9 (difference in occupation type distributions is statistically significant at the 99.9 per cent level). e ICM figures apply to a petrol crisis poll of 514 randomly selected adults in GB carried out on 12/09/00. The question asked was 'do you think the government should reduce the tax on petrol SPECIFICALLY in response to the protest or not?' 55% said yes, 40% said
The difference in occupation type distribution was anticipated to some extent as the fuel crisis survey was aimed at car users who have a higher proportion of people in occupation types 1-4 than the general population in employment. However, the effect was more pronounced than desired and may be due to the distribution approach and differences in propensity to return questionnaires between occupation types.
Of the fuel crisis sample, 39 per cent considered where they lived to be either a 'village' or a 'remote area'. In 1991, 31 per cent of the England and Wales population lived in a remote, mainly rural area, accessible rural area or mixed urban/rural area. The differences in definition in the two cases and the subjectivity inherent in the fuel crisis responses make comparison difficult. At face value, it appears that the fuel crisis sample is over-represented by rural dwellers and under-represented by city dwellers.
Of the fuel crisis survey sample, 96 per cent were regular car drivers. 1 per cent of the sample lived in households with a car but were not regular drivers of a car. Most of these respondents would be regular car passengers. The remaining 3 per cent of the sample lived in households without a car. Many of these will occasionally be car users and therefore were retained in the sample. In comparison to the fuel crisis survey sample, 28 per cent of the GB population live in households where they do not have a car available to them. This shows that the survey was successful in attracting car users.
Of the fuel crisis survey sample, 57 per cent who lived in a household with a car, had two or more cars while this figure is only 38 per cent for the GB population generally (difference is statistically significant at the 99.9 per cent level). The annual mileage driven by car by the fuel crisis sample respondents was very similar to that by GB motorists generally (difference is not statistically significant at the 95 per cent level).
The proportion of respondents believing that government should reduce fuel taxes as a result of the protest is similar for the fuel crisis survey sample and the general GB population (difference is not statistically significant at the 95 per cent level).
There are large differences between the socio-economic characteristics of the fuel crisis sample and the general population but the amount of car travel undertaken and attitudes to the fuel protests are similar. The main focus of the analysis of the survey data concerned the changes made by car users and the circumstances in which they were made. No attempt has been made to predict aggregate changes made during the fuel crisis or forecast future changes to car use for new transport measures. In this context, the representativeness of the sample is not a substantial concern.
Results of the Fuel Crisis Survey
In this section the results of the survey are described. First comparison is made of the number of changes made for different travel purposes and then the main types of changes are identified and examined in some detail. Reasons given for not changing car use are described before completing the results with some overall responses made to car use.
For what travel purposes were changes made to car use?
In the second column of Table 7 .4 it is shown for how many of the respondents each travel purpose is applicable. The lowest figure is for school escort travel where only 36 per cent of the sample said that they undertake this type of travel. 80 per cent of the sample said they travel to work and 54 per cent said they undertake journeys while at work. In the fourth column of table 7.4 (under 'Car users') it is shown how many of the total sample use the car for each travel purpose. This shows that the car is the main mode for all travel purposes, although for journeys to work and school escort travel many of the respondents use other modes.
Figures on changes to car use are shown both for any change to car use and any major change to car use. Major change to car use is taken to include trip reduction, trip origin or destination change, trip chaining, train, bus, cycle, walk, other vehicle and car share. The following changes have not been considered to be major changes, as they are likely to be responses particular to the fuel crisis situation, which would not occur as a consequence of transport policy measures:  Change of route or driving style to save fuel.  Change of route to avoid fuel protest demonstrations or petrol filling station queues.  Rescheduled or additional trips made to stock up on food.
Referring to the master-list of types of change made to car use included at the end of the chapter the types of change not considered are those identified as belonging to groups 10 to 13. Unless stated otherwise, in the results that follow these changes to car use have been excluded from consideration. About 40 per cent of car users for commuting, business and school escort travel made at least one major change to car use. The figure was lower for grocery shopping (31 per cent) and higher for other travel (56 per cent), which mostly comprises leisure travel. Table 7 .5 sets out the types of changes made to car use for the five different travel purposes. The types of change are mutually exclusive, ie. if two trips are chained then this is considered as trip chaining only and not trip reduction. It shows that 12 to 16 per cent of car users made fewer trips for commuting, business and grocery shopping travel and 51 per cent made fewer trips for other travel. For grocery shopping 14 per cent of car users made a trip origin or destination change. These responses involved using more local shops. In some of these cases a change of mode was also involved (usually from car to walking).
What types of changes to car use were made?
For commuting and school escort travel, substantial numbers of car users changed mode and car shared. Trip chaining, where travel for one purpose is carried out while travelling for another purpose, was only a substantial response for grocery shopping. c Some respondents made more than one type of change for the same travel purpose, therefore no figure is given for total percentage.
This also explains why the total number of changes for each travel purpose is greater in Table 7 .5 than Table 7 .4.
d Changes to driving style not noted for other travel.
e Rescheduling trip for earlier in week.
Care must be taken when comparing responses made between travel purposes. The viability of responses depends on the travel purpose. For most parents and guardians, trip reduction is not a viable choice for school escort travel, unless there is no means to get the children to school. Changing the origin or destination is unlikely to be feasible for commuting and school escort travel. It needs to be recognised that the choice alternatives vary according to travel purpose as well as the circumstances and attitudes of an individual respondent.
Changes to car use made by a substantial number of respondents merit more detailed analysis. The following types of change are identified. What were the circumstances and experiences of the main changes made for commuting? Table 7 .6 sets out details of the characteristics and experiences of the respondents making the six types of changes to commuting identified above. Only a selection of what appear to be the most interesting characteristics is shown.
In some cases the number of respondents making changes varies slightly from those given in Table 7 .5. To avoid double counting in Table 7 .5, a change was only counted under one category, even if it involved a mixture of modes. For example, changing from car to use a combination of bus and train was considered only as a change to train. In Table 7 .6 the same change is counted under both train and bus, so that attention is paid to all usage of the modes during the fuel crisis. Table 7 .6 indicates the following associations between the changes made and the characteristics of respondents.
 Working from home: manager/professional and long commute (average of 27 miles).  Train: male, long commute (average of 23 miles) and West Yorkshire respondent.  Bus: low car availability, short commute (average of 12 miles), West Yorkshire respondent and low on fuel at start of fuel crisis.  Cycling: male, short commute (average of 9 miles) and admit to use car more than necessary.  Walking: low car availability, short commute (average of 5 miles), live in town or city, low on fuel at start of fuel crisis and admit to use car more than necessary.  Car sharing: young respondent and short commute (average of 13 miles).
The associations tell us something about the circumstances in which the different responses were made, although further statistical analysis is required to better understand the relationships between the data. The high proportion of West Yorkshire respondents that used public transport is interesting. This may be due to the West Yorkshire Metropolitan area having a better developed public transport network than the other areas surveyed. Incidentally, the proportion of respondents in Southampton and Leicester (two medium-sized cities) using public transport instead of the car was not higher than average. 64 per cent of respondents who switched to train or bus mentioned that they sought public transport information during the fuel crisis. Only 19 per cent of all survey respondents said they sought public transport information. About half of respondents who used the train or bus, or cycled or walked had done so previously in the last six months. The proportion was lower for working from home and car sharing. For each of the six types of change to car use more than 40 per cent of respondents said they would consider using the option again in future. The proportion was highest for cycling and walking. Working from home tended to only occur for one day, whilst about half of those changing from car use to using the train, cycling, walking or car sharing made the change for at least two days during the fuel crisis week.
Working from home was not always a practice that fitted well with respondents' occupations:
Cannot do my job without access to the people in many different locations that are impractical for public transport. (#1074) Cost and time were often cited as a reason for not continuing to use public transport in the future.
Needed to save fuel to ensure enough for appointment in Hull… Takes too long to travel. Uncertain of reliability of railways. Too expensive. (#1522) Only if I wasn't rushing to get home or didn't have off-site meetings, etcor shopping to do! (#1095)
The health benefits and enjoyment of cycling and walking were often mentioned as positive reasons to cycle again in future. The loss of flexibility in car share arrangements was mentioned by nearly half of those who car shared as a problem for future use of this option.
I enjoyed the company on the journey. Would save fuel money. It would not however be possible every day due to work/personal commitments. (#831)
In processing the survey information it was also noted when a respondent mentioned that they vary their travel option and do not have a single way of getting to work that they use every day. Table 7 .6 indicates the percentage of respondents who said they sometimes use the alternative anyway and during the fuel crisis week increased their use of it. For train 2 per cent (one out of the 63 respondents) said they sometimes use the train anyway. For the other travel alternatives the values were higher. For walking it was 19 per cent.
It is important to recognise there is variation in the character of the responses made within the six general categories examined above. Taking the example of train, Table 7 .7 is a turnover table showing the precise details of the usual commuting mode and the response made. Only 24 of the 63 changes made were from car driving alone to train with 34 of the 63 changes made from car driving to train combined with another mode. Turnover tables are a useful means of describing changes of mode usage between two periods of time (Chatterjee, 2001) . In this case the behaviour of people who usually use the train and other non-car modes has not been surveyed, so a full turnover table is not able to be presented. Thorpe et al. (2002: Table 8 .3) present a full turnover table for journeys to work/college/school before and during the fuel crisis. 
What were the circumstances and experiences of the main changes made for business travel?
Trip reduction was the main change to car use that occurred for business travel, accounting for 74 per cent of changes made. It involved cancellations and postponements which are likely only to be acceptable responses to a crisis situation. This is borne out by the fact that only 5 per cent of respondents who made a trip reduction response said they had done the same previously in the last six months and only 17 per cent said they would consider the same option again in future. There was no evidence of particular types of business travel (e.g. meetings, visits to clients, collections and deliveries) being targeted for trip reduction during the fuel crisis.
What were the circumstances and experiences of the main changes made for school escort travel? Table 7 .8 sets out details of the characteristics and experiences of the respondents whose children walked to school instead of using the car. These respondents had shorter journey lengths, although the average was still 1.8 miles. They were less likely to live in a rural area, have older children only, have children at more than one school and be in a car share arrangement. They were more likely to admit to use their car more than necessary (47 per cent compared to 37 per cent for all respondents who use the car for school escort travel). 36 per cent of respondents whose children walked to school had done so previously in the last six months and 52 per cent said they would consider this option again in future. Most made the change for at least two days during the fuel crisis (58 per cent).
The weather was mentioned as a factor influencing future decisions to walk by 14 per cent:
When my wife and children are sufficiently organised they walk -except when weather inclement or large quantities of books/musical instruments/games kit etc. (#1091) Positive aspects were mentioned by some respondents:
After the initial complaints, my eldest daughter seems to enjoy walking with her friends, but we still have reservations about safety. (#520) It is good to encourage the children to be independent in this way. (#618) What were the circumstances and experiences of the main changes made for groceries travel? Table 7 .9 sets out details of the characteristics and experiences of the respondents who walked to local shops, drove more locally or trip chained for the groceries shopping as a change to their usual use of the car. Trip reduction has not been considered, as it involved postponing grocery shopping and managing with provisions at home which is likely only to be an acceptable response to a crisis situation. Table 7 .9 indicates the following associations between the changes made and the characteristics of respondents.
 Walking to local shops: low weekly mileage and short distance for small groceries journeys.  Driving to local shops: low weekly mileage, long distance for large groceries journeys and household with children under 16.  Trip chaining: long distance for small groceries journeys, live in rural area and admit to use car more than necessary. Fewer than 20 per cent of the respondents making each of these changes to car use had done so previously in the last six months and fewer than 30 per cent said they would consider using the option again in future. 39 per cent of those who walked to local shops did so at least twice.
Expense, time taken, difficulty carrying items and lack of choice were regularly mentioned as reasons for not wishing to use local shops again in the future:
Not so much choice at local for all of our groceries plus things are more expensive. I do support local shops for basic items however. (#6) The bags were heavier by the time I reached home than when I bought them. The car is the answer. (#951) Positive aspects were mentioned by a few respondents:
Shopping in this way would not be a great inconvenience as reasonable shops -choice and prices -locally within 1 mile. (#559)
What were the circumstances and experiences of the main changes made for other types of travel?
The survey asked respondents to give details of changes made to other travel planned (prior to the crisis) to be made by car during the fuel crisis. As with business travel, trip reduction was the main change, accounting for 83 per cent of changes made. There were 1,442 mentions of trips not being made which equates to nearly one mention for each respondent. Trip reduction involved cancellations (77 per cent) postponements (12 per cent), phoning instead (5 per cent) and making fewer journeys (5 per cent). In most of these instances not making the journey is likely only to be an acceptable response during a crisis situation. There were also 81 mentions of walking instead of using the car.
Respondents were asked to describe the purpose of other travel affected by the fuel crisis. The main purposes mentioned were social/entertainment (46 per cent), visits to friends (38 per cent), shopping other than groceries (8 per cent) and holidays/day trips (4 per cent). Examination was made to see whether the responses varied according to travel purpose. Visits to the cinema were more likely to be cancelled than other travel purposes. Visits to friends were more likely to be postponed, substituted by a phone call or made on fewer occasions than other travel purposes.
What reasons were given for not changing car use? Table 7 .10 identifies the reasons given for not making a change to car use. Reasons were noted (where mentioned by respondent) for all respondents not making any change to car use. The most common reason for not making a change was having sufficient fuel. This is an expected result given that 71 per cent of the GB population with a car available to them said they did not run so low on petrol they had to stop using their car (ICMa, 2000) . It is interesting to note that 13 per cent of commuting car users made no change because they were on leave and 31 per cent of business travel car users made no change because they had no journey to make. Only small numbers mentioned that the inadequacy of other modes was the reason for not making any change. How many changes did respondents make to car use? Figure 7 .1 shows for how many of the five travel purposes (commuting, business, school, groceries and other) a major change to car use was made.
Only a quarter of the respondents made no change and 42 per cent made at least two changes. The number of travel purposes that were applicable to a respondent varied from zero to five. Only 144 respondents noted that they normally use the car for all five travel purposes. No. of travel purposes changed during the crisis No. respondents %
Figure 7.1 Number of travel purposes changed during crisis
How did changes to car use depend on combinations of travel purposes?
Those respondents who use the car for more types of travel might be expected to make changes to a greater proportion of them to conserve fuel. Table 7 .11 looks at the most common four combinations of applicable travel purposes (which account for 76 per cent of the survey respondents). The expected numbers of changes in Table 7 .11 are calculated based on the average percentage of respondents making a major change to each travel purpose in Table 7 .4. Table 7 .11 suggests that respondents using the car for four or five travel purposes made about the same proportion of changes as those using the car for two or three purposes. Examination of the travel purposes changed for the respondents with the four combinations in Table 7 .11 shows that those with the combinations of five (C, B, S, G, O) and four (C, B, G, O) applicable travel purposes made more changes to other travel. Most other travel is for leisure purposes which suggests that leisure travel was given lower priority and modified (mostly through foregoing the activity) to enable other travel to take place.
The four combinations above have also been analysed to see whether within them there are greater than expected numbers of 'flexible' car users (who made many changes) and 'inflexible' car users (who made few or no changes) than would be expected if every respondent had an equal probability of making a change to each travel purpose. The expected numbers of changes were again calculated based on the average percentage of respondents making a major change to each travel purpose in Table 7 .4. The analysis, indeed, showed that there are 'flexible' and 'inflexible' car users. There are many possible reasons for this, including the likelihood that some respondents had more amenable circumstances than others to make changes (for example, more alternative modes and local services) and some respondents had more available vehicles and fuel. There will also have been differences in attitudes towards the need to make any change to car use.
An understanding has been gained of the circumstances and experiences surrounding the main types of changes to car use that occurred during the fuel crisis. Statistical analyses (eg. correlations, regression models) may be helpful in exploring further the relationships within the data. The survey should prove to be a valuable resource of information for future travel behaviour analysis.
Discussion of the Results
Conditions during the Fuel Crisis
Before drawing conclusions regarding the implications of the survey results it is important to consider the nature of the situation faced by car users during the fuel crisis and how this relates to the conditions that they may experience in future. In effect the fuel crisis wielded a stick of unprecedented size against car use.
At the same time the carrot of alternatives to the car did not change. It may have even got smaller in size because of service disruptions. In fact, Thorpe et al. (2002: Table 8 .3) note in Chapter 8 that a small number of travellers switched from public transport to car during the fuel crisis. It is unlikely that any government would itself wield such a big stick in policy terms. Nevertheless, in the UK the stick against car use will increase in size with the introduction of policies such as road user charging. The government's ten year plan should increase the size of the carrot in terms of the availability and quality of alternatives to the car. So, the carrot and stick during the fuel crisis are of different size to those that exist normally or that might exist in future.
Another point to bear in mind is that conditions during the fuel crisis varied across the country and between individuals. In practice different parts of the UK suffered different levels of fuel shortage at different times and some individuals secured ample fuel for their immediate requirements, whilst others had little or none. Individuals would also have had different perceptions of the likely duration and severity of the situation.
There is perhaps an added complication. During the fuel crisis everyone faced an environment of fuel shortage and restrictions on car use. It is likely as a consequence that social norms were temporarily adjusted. Social norms are people's beliefs about the attitudes and behaviours that are normal, acceptable, or even expected in a particular social context. In many situations, people's perception of these norms will greatly influence their behaviour. During the fuel crisis it is likely that it became perceived amongst car users as much more acceptable to use other forms of transport. Travelling by bus may have not been considered a loss of social status during the fuel crisis because other people were having to use it. The survey showed for commuting that many respondents were happy to car share during the fuel crisis, although they would not wish to do so afterwards. When the crisis ended it is assumed that temporary distortions of social norms more or less disappeared.
Responses during the Fuel Crisis
The next question to ask is whether the circumstances of the fuel crisis will have produced responses of a similar magnitude and character as that which can be expected for future transport policy scenarios. An important characteristic of the fuel crisis is that there was no time for people to plan their responses to the circumstances created by the crisis or to adapt over time. Car users had to make tactical decisions on how to conserve fuel, whereas in response to policy measures they would be able to make strategic decisions. (This is discussed further in Chapter 14 (Bonsall, 2002) ). In Section 6 of the survey it was asked whether respondents would reduce the number of car trips they make, move house to be nearer regular activities or buy a more efficient vehicle if fuel was rationed on a continuous basis. 84 per cent said they would reduce car trips, 12 per cent said they would buy a more efficient vehicle and 4 per cent said they would move house. At face value, this suggests that most car users would not make long term changes and would instead make fewer trips by car.
There is a case to argue that the fuel crisis survey results represent a realistic indication of how car users would respond to policy measures promoting alternatives to the car and restricting car use. First, it should be reiterated that the survey captured actual responses to a real situation, unlike many surveys which obtain stated responses to a hypothetical situation. Second, those able to make changes to their car use, especially where they continued with their planned activity, were able to do so without much advance preparation. This indicates that their responses are feasible generally. Third, it has also been remarked previously that changes made during the fuel crisis had often been mentioned by respondents to have been made previously and as such are rehearsed alternatives.
Given the lack of time for car users to prepare responses to the fuel crisis it might even be argued that more substantial changes to car use would occur in future policy scenarios. There would be more time to examine alternative modes and destinations nearer to home. On the other hand, the trips cancelled in a crisis situation are unlikely to be dealt with in the same way in future policy scenarios. Other responses would be made, many of which would involve car use.
Having made these points, the large size of the stick on car use that existed during the fuel crisis has to be appreciated. The fuel crisis survey results are only likely to be indicative of policy scenarios which feature substantial restrictions on car use (e.g. road user charging).
Impacts of Car Reduction during Fuel Crisis
The following factors need to be considered when attempting to estimate the impacts on aggregate car travel of the changes made during the fuel crisis.
 Frequency change made: it has been noted in the survey whether changes were made on one occasion or more. Working from home was generally only carried out on one day, whilst children walking to school was generally carried out on at least two days.  Car travel remains involved in some changes: for car sharing typically one car journey is removed for every two car sharing trips. Table 7 .7 shows that train was used in combination with car (park and ride) in one-fifth of the instances train was used instead of car for the journey to work.  Travel distance: for trip chaining the car is still used but there is usually a reduction in distance travelled and 'cold' starts.
Taking the example of school escort travel, about one-fifth of car users made their children walk to school. These respondents had an average journey length of 1.8 miles (see Table 7 .8). Assuming the journey is not trip chained and they each did this for two days of the week they reduced their car travel by 7.2 miles each. For all school escort car users in the survey sample the average weekly mileage is 41 miles. The reduction of school escort car travel for the fuel crisis sample is calculated to be 4 per cent in terms of distance and 8 per cent in terms of trips. Table 7 .1 shows that school escort car accounts for 4 per cent of all GB car trips and 2 per cent of all GB car distance travelled. The impact of this fuel crisis response is quite small at an aggregate level, although that it not to say that it is negligible or not important in other respects.
Insights on Car Dependence
The survey results have yielded insight regarding the character of car trips that are most amenable to change -those trips which have been labelled as marginal in a report on car dependence (Goodwin, 1995) . The proportion of trips mentioned in that report (20 per cent) appears a reasonable estimate of the amount of car travel that can be categorised in this way.
The results indicate that alternative modes are presently viable for many people who usually use the car for commuting and school travel and indicate some aspects of these alternatives that need to be addressed to increase their use. For public transport, cost and travel time are the most important issues cited by respondents.
Measures that reduce the inflexibility problems of car sharing will be needed to increase its use. Walking and cycling are recognised to be positive options but practical concerns (weather, carrying bulky items) are a barrier for their regular use. The use of local shops is hampered by the cost of products that they offer. Many of these findings are not new but they serve to reinforce existing strategies with hard evidence. The fact that some of the changes to car use are difficult to sustain on a regular basis (e.g. cycling, car sharing) should not discourage efforts to bring them about. People have more varied lifestyles than they used to and achieving change will require addressing many different options.
Comparison with other studies shows some consistency of results. Grling et al. (2000) looked at the car use reduction measures perceived to be feasible by households in Gothenburg, Sweden. For commuting, public transport was the most likely choice. Closer destinations and trip chaining were identified for shopping and leisure trips. Kingham et al. (2001) examined what factors would influence employees in Hertfordshire to reduce car commuting and found potential for increased cycling and use of public transport if improvements in infrastructure and services were made. Mackett (2000) looked at measures required to reduce use of the car for journeys less than five miles. The survey sample were households in five areas of England. School escort journeys had the most potential for change. Of all short car trips, a switch to walking could be made for 31 per cent, to using the bus made for 31 per cent and to cycling made for 7 per cent. The measure that would have most impact on car use was found to be improving bus services.
The fuel crisis survey results also provide clear evidence that a majority of car travel at present is not considered to be viable to undertake by alternative means. Very little business and leisure travel was changed in any way other than simply not being undertaken. Table 7 .1 indicates that leisure, business and other personal and escort travel accounts for 54 per cent of car trips and 65 per cent of all car distance travelled. Solutions to reducing car travel of this kind require efforts not only in transport but in land use planning and other policy areas.
Some survey respondents discussed how the fuel crisis had triggered them into considering sustained changes in travel behaviour:
I bought a monthly season ticket…and intend using public transport from now on... Commuting by car from West Manchester to Halifax although usually fast is often stressful. Also driving with one person in the car is wasteful. (#602)
Will use bus one day (a week). Work schedule changing and that will mean bus is more convenient than car. Might use bus another day if I find buses run to time ok. (#1605) This has hastened my arrangements to be able to work electronically from home more, which were being pushed by the rise in petrol price anyway. It's also given me more incentive to find another job nearer home, so I'm looking more seriously. (#1591)
These quotes highlight how events in people's lives, whether they are on a scale like the fuel crisis or personal events such as a new job, provide opportunities to reassess behaviour. Transport policy strategies should be developed acknowledging the opportunity of these occasions for creating behavioural change. The existence of these opportunities also brings some optimism to the prospects of bringing about change, as explained below:
I would say that the only successful pathway to substantial change in transport behaviour at the aggregate level is by intervening to secure an 'asymmetric pattern of churn'. It means that we should stop talking in terms of encouraging people to stop driving and start using public transport -but seeking to increase a little the numbers of people who are already, every year, doing exactly that in huge numbers, and reducing a little the numbers of people who are already, every year, doing exactly the opposite, in equally huge numbers. (Goodwin, 1999) 
Conclusions
The fuel crisis survey has shown that three-quarters of car users made a change to their car use during the fuel crisis. A lot of leisure, business and shopping travel was not undertaken. 31 per cent of commuting car users changed mode or car shared. 14 per cent of grocery shopping car users shopped more locally than usual, either going by car or walking or cycling.
Consideration of the special circumstances of the fuel crisis suggests the following. Where car use was reduced by not travelling this is not likely to be repeated in any future policy scenario. Where car use was reduced by using alternative modes or travelling shorter distances this gives a good indication of the absolute level of response and relative levels of response that would occur in a future scenario where transport policy acts mainly to restrict car use. The fuel crisis results, however, tell us less about the likely responses to policy that improves alternatives to the car.
The survey results provide reinforced evidence on areas fruitful to target in reducing car travel. These include fast and affordable public transport for journeys to work, car sharing and work from home programmes, school walking and cycling programmes and planning policy to promote affordable local food shops. The results also show that the majority of car travel is not amenable to change in the short term and will require sustained policy initiatives in transport and other policy areas if it is to be reduced. Policy action is required on two fronts: short term action to target marginal car travel and long term action to target entrenched car travel.
Events like the fuel crisis can not only reveal insight into behaviour but can trigger change. Very little of the change to car use that took place during the fuel crisis was probably sustained afterwards by those making it. This is not to say that events of various kinds should not be taken seriously as a means of influencing change. Finally, it should be remembered that bringing about change to a relatively small proportion of car use can make a substantial difference to congestion, pollution and other aspects of the quality of our lives.
